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Abstract
The virtual organization has become popular with the rapid growth of electronic commerce and is regarded
as one of the promising new organizational forms of the future. The jury is still out whether virtual
organizations work well in all business settings. The authors address a variety of essential characteristics,
design principles and enablers of virtual organizations, while recognizing that flexibility is the main goal
when forming virtual organizations. They discern that virtual organizations manifest themselves across
many boundaries: time and space, as well as legal definitions. Improved support of economic activities via
modern information systems is a promising strategy for the expansion of human performance limits. Trust
counts as a decisive coordination mechanism for virtual organizations. Conversely, opportunistic human
behavior, in the sense of pursuing self-interests at another person's expense, causes risks. Several
limitations, however, can be recognized, including the technical infrastructure, as well as human behavioral
patterns imposed on institutions.

Introduction
The 1990s have been described as the network era (Bradley et al., (1993) with the knowledge economy
becoming mainstream in the next decade (Tapscott, 1996). In this new economy, the prevailing paradigm
shifted from a manufacturing to a coordination, knowledge and service/customer orientation (Jarvenpaa and
Ives, 1994; Malone and Rockart, 1993; Wigand et al., 1997). Electronic commerce serves as a prime
example of such a reorientation and it has strongly emerged as a promising way to conduct business
(Wigand, 1997). Broadly speaking, this decade is regarded as a transition period from an analog to a digital
world. Since the way to conduct business has changed dramatically with rapid technological development,
new types of organization structures and forms are required to meet the needs of this new business
environment.
A New Organizational Form
The virtual organization, often also called the network organization or adhocracy, has been of increased
interest to firms as a new type of organization structure (Tapscott, 1996; Davidow, 1992; Barnatt, 1995;
Malone and Rockart, 1993, Wigand et al., 1997). Such network or virtual organizations have surfaced in a
wide range of industries, from airlines to computer chips and aircraft manufacturing.
Virtual enterprises manifest themselves as dynamic networks of organizational units. Single network nodes
can be set up either by authorized individuals, by organization units or by entire organizations. Connections
among single nodes are established dynamically and in a problem-oriented fashion. Therefore, taskoriented assignments determine the structure of a virtual enterprise at any point in time. In spite of its
transitory nature, this organizational structure is not shapeless, as performance increases by means of
virtuality within systems are only attainable, if fundamental components are able to meet the demands of
specific basic tasks.

Characteristics of Virtual Organizations
In accordance with the above discussion, we can isolate characteristics that are essential for virtual
enterprises and their goal attainment:
Modularity
Heterogeneity
Time Distribution
Spatial Distribution
Transparency Principle
Complementarity Principle
The Open-Closed-Principle
These characteristics and design principles seem at first to be very abstract, but they help us judge to what
extent virtual enterprises may indeed be able to increase their performance based on virtuality as an
organizational concept. The demarcation of organizational characteristics of virtual enterprises enables the
scope of their applications.
Forming Virtual Organizations
Flexibility is the main goal when forming virtual organizations. It describes the capability of an
organization to dynamically adapt to environmental changes. The more turbulent the environmental
conditions and the higher the variability of demands, the more successful a flexibility strategy will be
(Wigand et al., 1997). Modern information and communication technology has an enormous influence on
organizational flexibility, yet, as pointed out by Lucas and Olson (1994), this influence does not always
appear to be beneficial. The flexibility paradox exists when deploying information technology that is based
on the difference between organizational and technical flexibility. How can virtual organizations go about
becoming flexible? They may want to aim at (Wigand et al., 1997):
Achieving "virtual largeness" in spite of "actual smallness"
Taking advantage of centralization within a decentralized structure
Abolishing the contradiction between generalization and specialization
Firms tend to expect that a virtual organization is synonymous with a strategic organization structure. It is
questionable whether or not this works for every type of business. Any advantages of such strategies
depend upon the purpose of the task and the related requirements. It is too soon, i.e. fundamentally we
know too little, to discuss fully design strategies and their particular advantages as they may pertain to
virtual enterprises. Therefore, it appears for now to be more meaningful to highlight characteristics and
fundamental design principles of virtual enterprises.
Chesbrough and Teece observe that, "While there are many successful virtual companies, there are even
more failures that don't make the headlines" (1996, p. 65). They conclude that the virtues of being virtual
have been oversold. Industry Week reported that in the 1990s, the notion of virtual company sparked
extensive discussion without mentioning a fair amount of skepticism (Sheridan, 1996).
Before building a virtual organization, firms should consider the following questions:
What is the strength of the virtual organization in a given setting?
How does the virtual organization work for new business trends and environments?
What kinds of virtual organizations exist?
What are advantages and disadvantages in existing virtual organizations?
Will the virtual organization become a core organization structure?

Boundaries of Virtual Organizations
Virtual organizations manifest themselves across many boundaries: across defined boundaries of time and
space, across boundaries of a legally defined internal and external sphere of the organization or extending
beyond long-range contractual boundaries pertaining to the membership or lack thereof of organizational
participants. This organizational form, however, also has its limits stemming from the technical
infrastructure. This infrastructure is considered the nerve center of an enterprise and determines the
possibilities for participation (see Jarvenpaa and Ives, 1994).
There are also boundaries and limitations imposed on institutions by human behavioral patterns, e.g.,
bounded rationality or opportunism. The theoretical bases of the role of information for markets and firms,
as well as the insights communication and information behavior enable us to discover initial problem areas
with regard to the "boundarylessness" of virtual organizations. Just two such problem areas are briefly
addressed here:
Improved support of economic activities via modern information systems are a promising strategy for the
expansion of human performance limits. Human beings have only limited capacity to process information.
We try to compensate for this through the use of information systems. It is possible, e.g., to disseminate
requests for proposals with low costs and almost no waste of time, as well as worldwide online offers (see
Benjamin and Wigand, 1995). It follows that, therefore, costs for economic transactions are reduced. The
actual limits of appropriate dynamic technical arrangements are no longer generated by the cost for such
arrangements, but by the quality of the electronically available information. The practicality of virtual
organizations depends on the willingness to provide information and also on the readiness to use available
information. Nevertheless, "No technology has yet been invented that can convince unwilling managers to
share information or even to use it" (Davenport et al., 1992, p. 56). One might raise the question and ask
what are the consequences for a virtual organization as an institution for the processing of economic
activity?
Trust counts as an essential and decisive coordination mechanism for virtual organizations (see Handy,
1995). Opportunistic human behavior, in the sense of pursuing self-interests at another person's expense,
causes risks. Principle-agent-theory might be helpful to describe how opportunistic usage of asymmetrical
information influences the relationship between buyer and seller. Asymmetric information can cause a risk
of delegation. The higher the uncertainty of behavior and the higher the risk of sustaining a loss, the more
someone wants to safeguard his/her actions. Likewise, the more complex and strategically important a
performance, the higher the interest for contractual guarantees. Contracts are traditionally used to provide
for performance guarantees. Virtual organizations, however, mostly renounce performance guarantees in
order to ensure their dynamic features. Contracts in this case are based on trust (Luhmann, 1994, 1989).
Blind trust, on the other hand, is definitely not recommended either. Short-lived and dynamic virtual
organizations based on trust require, therefore, a long-term relationship including stable and informal
confidence, an acceptable level of reputation and reliable certification or "rules of the game". Only the
long-range stability of the rules of the game assures the necessary flexibility of organizations.
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